Document made available under the 
Patent Cooperation Treaty (PCT) 



International application number: PCT/JP05/004140 
International filing date: 03 March 2005 (03.03.2005) 

Document type: Certified copy of priority document 

Document details: Country/Office: US 

Number: 60/553125 

Filing date: 16 March 2004 (16.03.2004) 



Date of receipt at the International Bureau: 14 April 2005 (14.04.2005) 



Remark: Priority document submitted or transmitted to the International Bureau in 
compliance with Rule 17.1(a) or (b) 




World Intellectual Property Organization (WIPO) - Geneva, Switzerland 
Organisation Mondiale de la Propriete Intellectuelle (OMPI) - Geneve, Suisse 




UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 

February 08, 2005 

TfflS IS TO CERTIFY THAT ANNEXED HERETO IS A TRUE COPY FROM 
THE RECORDS OF THE UNITED STATES PATENT AND TRADEMARK 
OFFICE OF THOSE PAPERS OF THE BELOW IDENTIFIED PATENT 
APPLICATION THAT MET THE REQUIREMENTS TO BE GRANTED A 
FILING DATE UNDER 35 USC 111. 

APPLICATION NUMBER: 60/553,125 
FILING DATE: March 16, 2004 



By Authority of the 
COMMISSIONER OF PAT 



mmd' 



EMARKS 




PDRNETT 
Certifying Officer 



f>3 



MODIFIED PTQ/SB/I6 (08-03) 



PROVISIONAL APPLICATION FOR PATENT COVER SHEET 

This is a request for filing a PROVISIONAL APPLICATION FOR PATENT under 37 CFR 1 .53(c). 



":cvj 

COi— 

LO 
CO o 



iO 
I CD 

ico 
=0 



i -0 

r ^ 

|Given Name (first and middle [if any]) 


Family Name or Surname 


Residei 

(City and either State 0 


c^CU 

ice rrrfT 
r Foreign Country) \ 


hasato KOBAYAKAWA 




Chiba 


Japan | 


lideklTOMOZAWA ^ : 


Chiba 


Japan | 


lisayuki MIKI 


Ichihara 


Japan | 









Additional inventors are being named on the ^ 



separately numbered sheet(s) attached hereto 



TITLE OF THE INVENTION (500 characters max) 



GALLIUM NITRIDE-BA SED SEMlCONDUCTURDEVlCt!; 



CORRESPONDENCE ADDRESS 
Direct all correspondence to the address for SUGHR UE MIOK PLLC filed under the Customer Number listed below: . 

WASHINGTON OFFICE 

23373 

CUSTOMER NUMBER 



ENCLOSED APPLICATION PARTS (cAgcfe all that apply) 



Specification 

(Japanese 
Language) 



Drawing(s) 



Number of Pages 
Number of Sheets 



□ CD(s), Number 

□ Other (specify) 



Application Data Sheet See 37 CFR 1.76 



LrthOD of payment OF FILING FEES FOR THIS PROVISIONAL APPLICATION FOR PATENT 



Applicant claims small entity status. See 37 CFR 1 .27. 

A check or money order is enclosed to cover the Provisional filing 1^%;^^^^^^^^^ 

authorized to cha?ge all required fees, except for the Issue Fee an^ tiie Pubhca^^ Fee, to Deposit Account 

No. 19-4880. Please also credit any overpayments to said Deposit Account. 

TV,^ I i^PTO is herebv authorized to charge the Provisional filing fees to our Deposit Account No- 19-488^ 
?he USPTO I dfrS KutSri^^^^^^ all required feel, except for the Issue Fee and the Publication 

Vo Deposit aS Please also credit any overpayments to said Deposit Account. 



FILING FEE 
AMOUNT ($) 



$160.00 



Ke invention was made by an agency of the United States Government or under a contract with an agency of the United States Government 



No. 



Yes, the name of the U.S. Government agency and the Government contract number are: 



^spectfully submitted, 
IGNATURE 



o ff- 



DATE March 16,2004 



rPED or PRINTED NAME Abraham J. Rosner 
iLEPHONENO. (202) 293-7060 



REGISTRATION NO. 33,276 



DOCKET NO. P8Q399 



USE ONLY FOR FILING A PROVISIONAL APPLICATION FOR PATENT 



ii=W imaoe n»4?h;?se on 02/02/2005 



2004-060495 



JiHH.VL3ty^:^-H (LED) , (LD) i nM^^m 



M) - 

[0 0 0 5] 

[#ff:scm 1 } m^m 55- 3 s 3 4^^« 

[i^fF:5:M2] #MHa 5 1-7 1 5 9 0^^^ 

. mm:scm3i wm^6^2 s 701 25^5 
[«itff:acM4] i^s8Ha.5 3 - 2 0 8 8 2^^® 



- 1 - 



Conw nrr>.n>ip»H hv USPTO from the IFW image Database on 02/02/2005 



2004-060495 



JlscilSStlf iia (1) «i <2) £«e«2fftgu|A»*«*j^. 
tbl:! uttSmS-rSjbs (1) TSM (5) oMn*-t:iffim©^^t::«fU':7Aig^#«= 

, ^U U^A (Be) , i3}V>'f7h. (Ca) , T.ha^^^^A (S r) . AU':?^ a 



- 2 - 



2004-060495 



(C) 



M«i5«!Sa«fc**t«>WT*K*"**' , „ ; i i^lscij- ixio^ocm- 



- 3 - 



: n«»ot>ann on 02/02/2005 



2004-060495 



[0 0 2 1 ] 

mmmi-i. I^DT, ^^4 0'CU/.±-e3 O O'CJB^TT?*^), TJUSrr^C/A <A1) ^^tf 
^ajAlf, AlxGaYN (O^X. 1 , X + Y=l) m<om^. ?&5^i^S«<fc 0/h$ 

[0 0 2 23 

}^mm&^-c^iz<^m-r^m(os$mm.:»::^<omBSL^m<f^-^x%. pmmmzmm-^n:^. 

[0 0 2 3] 

contact) S^iUXfiWrs^^, 7lcm^^®^-&§Mi^^«gliE«Slci^tt, — 
[0 0 2 4] 

. Mm<D7i<.mm'f'<D^mmvi, mm<Dmmwi<omm\zm.^'cm^-^-f±rc7iiimm'f'<Dmm. 

[0 0-2 5] 

viit^xTKmsr^tj^ffl^i^x, vmm<Dmmmiz^miZ7i(.mm'i^^^t^mm'S:m^v. . 

[0 0 2 6] 

p mm<D^mmzi&i&m'mm^mm-r^f^.(Dr^mmm\t. mmmiz^'monTKm^.^^&m 
<o^mm^zm&Mim^mnscr^t^ib<Dnm^^^. 7>^=.7 cnhs) ^'(oimt.mm 

[0 0 2 7] 
[0 0 2 8] 



- 4 - 



n<>»oh|!>.qe on 02/02/2005 



2004-060495 



[0 0 2 9] 

immmi 

CO 0 3 01 

mmm d 

[0 0 3 1) 

mmm.^m^m i {c^-r. ^tt. ^ 2 l e d 1 0 <o^mm^m^^-ro 

[00 32]. 

mmmmi^i lit. mwLi 0 nivrc^y 7^ t<d cm ( (oood ^mw ±iz. 

M'M. T>H— ■:^GaNP imm=^2uTn) 10 2, mm (Si) H — :/nMGaN« ( 
gj*»=2 jitm, ^^UT2gffi=l X 1 0 1 » cm-3) 10 3, Si\f — ZfnmMo. 

0 TGao. a3Ni7^«,HM (M=1.2. 5 nm, '^'^ U riSm= 1 X 1 0 i scm 
-3) 104> 6®<3DS i F— :/GaN|^M* (®l*=14. 0 nm, U^7'iSS!= 1 
X 1 0 1 8 cm- 3) i:5 W<OT> H— n o. soGao. s o N<?>#/=>W (®i*= 
2 . 5 nm) ;&^e»#««^#jt<Z)^5t® 10 5, Mg H— rT'pMA 1 o . o v G a o . s 
sN^^y H® (MJ|I=1 Onm). 10 6, Rt/^Mg K— >^G a Nn,>3?i7.h® (SIS= 

1 0 0 nmy 1 6 7^mmvxm0:i^tc., :t.m<Dmmmmi^i i.<o.&mmm i o 2~i o 

CO 0 3 3] 

( 1 ) M g }''^Zf<OA I o. o T G a o . g s N^? ^ > H S 1 0 6 iCQ^^gjamT 
^^Rj^i^picomti ^ 2 X 1 0 4 /'^x:^? ^V- ( P a ) t 
(2) hUX^Jl':«fU'^AiT>^::^.T^lgi^a:L/, lfX5<i7a^>i;'Vi^:*i>":/A (b 
i s - C p sKIg) ^Me«)l«— t;>yaStUX, 105 CC-^Ms H*-:?^GaNJg®^ 

<3) hU;*9^;i';!5fU!>AtTi>^r:iTtMg<OH— tJVi^M^, fi£:^K/?;^Pf«3'^ 4 
fcB:tl«li^l^T#^!^UX, MJft^rO. .1 jtimtTSMg :/GaN|g^J5atfl:$-e:fe« 
(4) h^J>^'^)V:ffVtrJ^iih is-Cv2UB(Dm.^R)S^^Pi^<Xt^^'S:W±V. Mg 
:7^G a NBcDJ^:g'?£ftf JhUfc. 
CO 0 3 4] 

' 3>^5' h»l 0 7 a:b;feMg H— :5^GaN®©^ffififeA^i^T^'«irfc^, « 
«il 0 icDjSiif^-r^ifcfelcfijffiUxvifc, jis^iS^^Sn^^t— ^^<Diiii^<^ihUfeo 

0 , =&^^» 1 .0 2 1 0 7 ?feM4S*«:^$^^S:^:gKJrv*Pl^Xa®^Jg<*: 1 1 <Dr^ 

m^mmi-tc. i^mm<D$$mmt. mmmmi^i i<o^m^m^^«sm^-^^^izmmi^ 
t^yi^m^^'jr:^:^\z. mm^m^-^-^xmf$.vr:i. ^^tzKm«)M-&H:w, ^mitm 

X9 5 : S^bfc. ZKOt^^X, ^toM^^a*"?? 2 0 5J-^K^LXl^ii.L;/t. 
CO 0 3 5] 

§Mg H~:/GaNM(D^rtX(OV5^:^.^«>ARtJf3!K^<^i^^igfl^*— jlSfi*J&S I MS^J- 
WfeX^aUfc MgM^«, 7 X 1 0 1 9 cm- 3 05?^^X, ^®3&^ &^$;^lRjtzB&— 
^oamX:iD'#bXVi;/S:„ — TK^J^^tt, MSP"t'i^2 x i o i s cm- 3 <fci!>fj:<. 
:tsoXV>S'fe«)<0, OTJ&^6»^^3 0nra (^IBa510 7-2) J; 0«gg|5X«.6 X 1 0 ^ 



- 5 - 



2004-060495 



^ e m- 3 -""S-^^SST^Sf ijf V-£V?£g a n1 1 0 7 SSIS 1 0 7 - 1 K:« 

J.ffi(^ p £3 > ^ ^ h « 1 0 7 £ J^X ^ I J ^ 

LED 1 0 ^f^^l-l'^ci- ^^^^^HSi-ran S i K-:/GaNSl 0 3 (Z)^®*itai^ 



.10 0 3 8] ^nn.^ i-r««ffiil<»:*-— S ry^^'ftSll 0 8, 1 0 9K 

^^(7>^^®5£U'C, /'^^V^^ ^£l*4Lr? 1 0 0^©S#OI^^ 1 00 0V<D/^JV^ 



- 6 - 



2004-060495 



[0 0 4 2] 

Tmti^miib^tLi3:^^-:>rco V7(>^L>. ■ ±m<Dm< o^Bmrnmum-vit, ioo{@«)led 
©F«3. 1 0 ov<D/'s;i/:^«jEeiijbnt?fiS^i®$n-5LED«5 om\zmi^ft. MtC, 1 0 ov 

[0043] 

[0 0 4 4] 

2 ) 

[0 0 4 5] 

c:n<fc 0 > =&^fdtS i o 2 ~ i o 7 =s:Mm^&-^-&:^fS^MRmtpm-em 1 ®»[«^it#: 1 
1*10 5 o"Cdie.?&5«iu*6«e>fc, ?&3^^<o^h^«> OT«iit^ici io#^^®*^ffl 

■&Jt;^tt> 9 5 : 5 iiVrc. 10 5 O'C*^^ 8 0 OX^lZM^m. 0*00 

[0 0 4 6] 

[0 0 4 7] 

^mm. ms:&si:^^j!:ommmmi^i i^mK)mv. n>r5^5^ i o 7 i-r 

^^X^MUfeo Usm=Fit. 7 X 1 0 1 © cm- 3®ig^X> ^®j5^6«il$:*rf&jlrB&— 
3tcOMX5)-:*UXVi3/to TK^M^^tt, ^®SI5Xi^ 5 X 1 0 i s c m~ s i^MmzM^P-V 
XVifc. — :«r, ^M*v6gi$ 3 0 nm«^ 0a!SRX«6 x l 0 i » cm- ^ (Om—^iDMm 

x#*Euxv>fco Bp-fe. 10 6 i:<Dm^m'mifi^^mm<Di$m:^m\z 7 0 nm<omtsiz 

S-g)Mg H—r^pMGaNBl 0 70DgilJi£g|5fC«, M g i7K^i:<;DM^aafJt^*B& 1 : 
[0 0 4 8] 

mmmiizm^vtKDi^mmiz. mztz^-^y^j ^:f:fmiz-^o>hvr^i.Bj><Dpm^ 
xzf^nmM—^ trmm 10 8. 10 Qm\zm:^mnM^miyxm.mmm^ms^m^ 

IftSr^Mb^feo m^\PinM^2 0mJ^ii\^tz.^<r>m:fsnn& <Vf) «3. ovxabo, 

ttl 2mWX^b-pfc„. c:©#fj:#t^&^-rLEDta. it^2 >^cr)P3Jg^fi^ 1 0 1 ©BS 
^®{CJg^$tlfcmS:^^,a&l^<i^l 0 0 0 0^@«>LEDKOViX, U^-D^IS-K^^ 

[0 0 4 9] 

^fc, LEDiocoiiXv m^ts^^mmmk^mmiytc. mmM.ti^^^m\z^m-^ 



- 7 - 



„ icMf Hatabase on 02/02/2005 



2004-060495 



<DmMm'>B — h (DmM'&m^vrcio i o o<®<o^#<^f*3, i o o o voa^i/x 

[0 0 5 0] 

CO 0 5 1] 

[0 0 5 2] 
10 LED 
1 1 ««1tjt^ 

10 1 ^^m^ 

102 T>h*— ^GaNW 

103 hMGaN® 

104 nMA 1 GaNi^^y 

10 5 ^mm^^wmm^m 

106 pMA 1 G aN^'^^y 

107 pMGaN3>^i7 . 

10 7-1 pm.GaNzi>is^^/hm<o^mm 
10 7-2 pMGaN=i>^i^ hMosijisaii; 

108 nM:t—S.'y-i7mM 

1 0 9 : pm^~s.^yirmu 



•V- r,^»,Hase on 02/02«00S 



11 



Masato KOBAYAKAWA, et al 

GALLIUM NITRIDE-BASED 

March 16, 2004 

Abraham J- Rosner 

(202) 293-7060 

P80399 

1 ofl 





BEST AVAILABLE COPY 

1/4 



